Introduction {#sec1}
============

Idiopathic inflammatory myopathies (IIMs) are a heterogeneous group of acquired autoimmune diseases \[[@cit0001]--[@cit0004]\]. Based on their clinical and histopathological features, IIMs can be classified as polymyositis (PM), dermatomyositis (DM), inclusion body myositis and immune-mediated necrotizing myopathy \[[@cit0005]\]. Myositis may also be associated with malignancy (cancer-associated myositis -- CAM) and form overlap syndromes with other connective tissue diseases.

Idiopathic inflammatory myopathies are diagnosed by progressive proximal muscle weakness, characteristic skin lesions, raised serum creatine kinase, characteristic electromyographic abnormalities, evidence of muscle inflammation or necrosis. Other organs are frequently affected in IIMs, such as the skin, joints, lungs, gastrointestinal tract and heart.

Autoantibodies are detectable in the sera of 50--80% of PM/DM patients and consist of myositis-associated and myositis-specific antibodies (MAAs and MSAs, respectively) \[[@cit0006]\]. The MAAs are not specific to PM/DM and are found in a variety of autoimmune diseases. The exact role of these autoantibodies in the disease pathology is still not clear.

Specific systemic autoimmune syndrome characterized by inflammatory myopathy, arthritis or arthralgias, interstitial lung disease (ILD), fever, Raynaud's phenomenon, and mechanic's hands is called antisynthetase syndrome (AS). It is frequently considered to be an entity overlapping with DM or PM \[[@cit0005]\].

Antisynthetase syndrome is strongly associated with the presence of autoantibodies to aminoacyl-transfer RNA (tRNA) synthetases (antisynthetase antibodies -- ASA). They belong to the family of cytoplasmic enzymes that catalyze the binding of specific amino acids to the matching tRNA during the translation phase of protein synthesis \[[@cit0007]\] and are considered to be myositis-specific antibodies.

There are currently eight identified autoantibodies that target the amino-acyl tRNA synthetase enzymes: anti-Jo-1 (anti-histidyl tRNA synthetase), PL-12 (anti-alanyl tRNA synthetase), PL-7 (anti-threonyl tRNA synthetase), EJ (anti-glycyl tRNA synthetase), OJ (anti-isoleucyl tRNA synthetase), KS (asparaginyl-tRNA synthetase), and the more recently identified Ha (tyrosyl-tRNA synthetase) and Zo (phenylalanyl-tRNA synthetase). The presence of ASA in combination with the typical clinical presentation gives rise to the diagnosis of AS.

The aim of this study was to assess the clinical spectrum associated with presence of ASA. Particularly, we were interested how many patients have clinical symptoms of the AS.

Material and methods {#sec2}
====================

A total of 305 patients with presence of MSAs were identified in the database of immunological tests performed in the Clinical Immunology and Transplantology Unit, Medical University of Gdansk between January 2011 and March 2016. In 110 patients (36%) ASA were detected. Because the laboratory is a reference center for many hospitals, the detailed analysis included 50 patients with ASA for whom full clinical data were available.

This retrospective work concerned data from a clinical database; no consent from the bioethics committee was required.

Results {#sec3}
=======

The incidence of specific ASA in the analyzed group was: Jo-1 46% (23 patients), PL-12 32% (16 patients), PL-7 16% (8 patients), OJ 12% (6 patients), EJ 6% (3 patients). Antibodies KS (asparaginyl), Ha (tyrosyl) and Zo (phenylalanyl) were not detected.

In 12% (6 patients) the coexistence of at least one ASA, and in another 5 patients the coexistence of ASA with other MSA was found: anti-Mi-2 (antibodies to nuclear helicase) -- 2 patients, SRP (antibodies to signal recognition particle) -- 1 patient, TIF1g (antibodies to 155-kD nuclear protein transcriptional intermediary factor \[TIF\]-1gamma) -- 1 patient, MDA5 (antibodies to melanoma differentiation-associated gene 5) -- 1 patient.

The 68% of patients also had MAAs. The most detected MAA was anti-Ro-52 (48%, 24 patients), followed by Ku (22%, 11 patients), PM75 (12%, 6 patients), PM100 (6%, 3 patients).

In the analyzed group of patients with the presence of ASA, 11 (22%) satisfied the Bohan and Peter criteria for DM, 1 for PM \[[@cit0008]\]. In five patients (10%) based on clinical presentation and ASA presence the AS was recognized. Another three patients met the criteria of the overlap syndrome PM respectively with systemic lupus, rheumatoid arthritis, and scleroderma.

In 5 patients undifferentiated connective tissue disease was diagnosed, and 14 consecutive patients were diagnosed with other connective tissue diseases (scleroderma in 2 and vasculitis in another 2 patients; individual patients were diagnosed with lupus, rheumatoid arthritis, psoriatic arthritis, chronic eosinophilic pneumonia, cutaneous mastocytosis, Sjögren's syndrome, multiple sclerosis, sarcoidosis, idiopathic ILD). Eleven patients did not receive a definitive diagnosis ([Table I](#t0001){ref-type="table"}).

###### 

Incidence of antisynthetase antibodies in individual disease entities in analyzed group of 110 patients

  Disease                                            Antibody                  
  -------------------------------------------------- ---------- ---- ---- ---- ----
  Idiopathic inflammatory myopathies                                           
   Dermatomyositis                                   7          1    1    3    --
   Polymyositis (PM)                                 1          --   --   --   --
   Antisynthetase syndrome                           4          --   1    1    --
  Overlap syndrome                                                             
   PM/SLE                                            --         \+   \+   \+   --
   PM/RA                                             --         --   \+   --   --
   PM/scleroderma                                    --         --   --   --   \+
  Other clinical diagnosis                                                     
   Undifferentiated connective tissue disease        --         2    2    --   1
   Other diseases[\*](#tf1-1){ref-type="table-fn"}   5          2    6    1    2
   No final diagnosis                                6          2    3    --   --

Jo-1 -- anti-histidyl tRNA synthetase, PL-7 -- anti-threonyl tRNA synthetase, PL-12 -- anti-alanyl tRNA synthetase, OJ -- anti-isoleucyl tRNA synthetase, EJ -- anti-glycyl tRNA synthetase, SLE -- systemic lupus erythematosus, RA -- rheumatoid arthritis

scleroderma, vasculitis, lupus, rheumatoid arthritis, psoriatic arthritis, chronic eosinophilic pneumonia, cutaneous mastocytosis, Sjögren's syndrome, multiple sclerosis, sarcoidosis, idiopathic interstitial lung disease.

The average age of onset in patients diagnosed with IIM was 48 years (range 18--84 years); 76% were women. 56% of patients with the presence of ASA had muscle weakness, 72% arthralgia (36.1% had active arthritis), 48% skin lesion, 26% fever, 20% weight loss, 16% Gottron's papules, 14% Raynaud's phenomenon, 14% sensitivity to UV, 12% dysphagia, 8% cardiac involvement, 6% dysphonia and 2% heliotrope rash.

52% (26 patients) had ILD. The incidence of ASA in this group of patients was: Jo-1 42.3%, PL-12 30.7%, OJ 23%, PL-7 19.2%. Laboratory markers of muscle damage (elevated creatine kinase) were found mainly in patients with the presence of anti-Jo-1 (55% of patients) ([Fig. 1](#f0001){ref-type="fig"} and [Table II](#t0002){ref-type="table"}).

![Clinical manifestations of patients with the presence of antisynthetase autoantibodies as a percent of patients in analyzed group.](RU-58-93505-g001){#f0001}

###### 

Clinical manifestations depending on the incidence of the type of anti-ARS antibodies (ASA) in the group of 50 analyzed patients

  Type of antibody   *n*   Muscle weakness *n* (%)   Body mass loss *n* (%)   Joint involvement *n* (%)   Pulmonary involvement *n* (%)   Skin involvement *n* (%)   Heart involvement *n* (%)   Dysphagia *n* (%)   CK elevation *n* (%)   CRP elevation *n* (%)   Fever *n* (%)
  ------------------ ----- ------------------------- ------------------------ --------------------------- ------------------------------- -------------------------- --------------------------- ------------------- ---------------------- ----------------------- ---------------
  Jo-1               23    11 (47.8)                 2 (8.7)                  15 (65.2)                   11 (47.8)                       14 (60.8)                  2 (8.7)                     1 (4.3)             10 (43.4)              10 (43.4)               6 (26)
  PL-7               8     5 (62.5)                  3 (37.5)                 4 (50)                      5 (62.5)                        3 (37.5)                   1 (12.5)                    2 (25)              3 (37.5)               2 (25)                  3 (37.5)
  PL-12              16    10 (62.5)                 4 (25)                   13 (81.25)                  8 (50)                          5 (31.25)                  1 (6.25)                    4 (25)              5 (31.25)              6 (37.5)                4 (25)
  OJ                 6     4 (66.6)                  2 (33.3)                 3 (50)                      6 (100)                         4 (66.6)                   1 (16.6)                    2 (33.3)            4 (66.6)               3 (50)                  3 (50)
  EJ                 3     1 (33.3)                  0                        3 (100)                     1 (33.3)                        2 (66.6)                   0                           0                   0                      1 (33.3)                1 (33.3)

In 6 patients the coexistence of at least one ASA was found. Anti-ARS -- anti-aminoacyl tRNA synthetase, ASA -- antisynthetase antibodies, CK -- creatine kinase, CRP -- C-reactive protein, Jo-1 -- anti-histidyl tRNA synthetase, PL-7 -- anti-threonyl tRNA synthetase, PL-12 -- anti-alanyl tRNA synthetase, OJ -- anti-isoleucyl tRNA synthetase, EJ -- anti-glycyl tRNA synthetase.

Discussion {#sec4}
==========

The frequency of ASA among myositis-specific antibodies is 20--40% (36% in the present group). The incidence of each ASA in the study group coincided with data reported in the literature \[[@cit0003], [@cit0004], [@cit0009], [@cit0010]\].

Anti-Jo-1 antibodies were the most frequently observed ASA, followed by PL-12, PL-7, OJ and EJ antibodies. A previous large cohort of US and Japanese patients with 6 major ASA showed that the frequencies of anti-Jo-1 antibodies in these populations were 60% and 36%, respectively, anti-PL-7 antibodies were 12% and 18% and anti-OJ 2.5% and 4.8% \[[@cit0011], [@cit0012]\].

Targoff et al. \[[@cit0006]\] suggested that various ASA seem to be mutually exclusive, so an individual patient does not produce more than one, but in a small percentage of patients the coexistence of at least one ASA can be present (10% in our group).

The clinical manifestations associated with each ASA autoantibody are not identical \[[@cit0011]--[@cit0013]\]. It has been reported that anti-Jo-1 autoantibodies are closely associated with PM, but anti-OJ and anti-PL-12 have been more closely associated with DM skin lesions and are strongly associated with ILD \[[@cit0014]--[@cit0016]\].

Our data gave opposite results, as Jo-1 antibodies were associated with DM rather than PM, OJ with DM, but PL-12 with PM overlap syndrome with RA and SLE. It is important to highlight that our group was small, and reliable statistics cannot be obtained.

Arthralgia, muscle weakness and ILD were the most prevalent clinical signs associated with ASA. Our data suggest that ILD was more common in patients with the presence of OJ and PL-7, arthralgia with EJ and PL-12, and skin changes with EJ and OJ antibodies, respectively. Kalluri et al. \[[@cit0017]\] found that anti-PL12 were strongly associated with the presence of ILD, but less so with myositis and arthritis. Myositis was mainly present in patients with presence of OJ, PL-12 and PL-7 antibodies rather than Jo-1. It is worth mentioning that especially OJ antibodies can be associated with severe muscle involvement \[[@cit0018]\].

Skin involvement was a significant symptom in patients presenting Jo-1, OJ, EJ antibodies, while fever appeared primarily in patients with non-Jo-1 antibodies, i.e. PL-7, OJ, EJ, as other researchers have already observed \[[@cit0003]\]. It should be noted that only 61.5% of all cases of fever were accompanied by an increase in C-reactive protein.

A study of 166 Japanese ASA-positive patients revealed further clinical differences between the non-Jo-1 subtypes. Muscle weakness was found to be more pronounced in the anti-EJ and anti-PL7-positive patients compared with patients with anti-PL12 or anti-OJ autoantibodies. Arthritis was less common in the antiOJ-positive patients. DM rash was found to be more commonly associated with anti-EJ, anti-PL12 and antiPL7. ILD was frequently found in patients with each of the non-Jo-1 ASA \[[@cit0012]\].

It is worth mentioning that anti-Jo-1 and other ASA, such as anti-PL-12, have been observed in some patients with ILD who lack evidence of myositis \[[@cit0019], [@cit0020]\].

Although ASA belongs to MSAs, their presence is also found in the serum of patients diagnosed with non-IIM systemic connective tissue diseases. The 14 patients in the analyzed group were diagnosed with other connective tissue diseases. The role of their presence should be established.

Conclusions {#sec5}
===========

The clinical presentation of patients with the presence of ASA is varied. Their presence indicates not only IIM, but also non-specifically other disease entities. These patients require observation for the development of IIM and ILD.
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